INTRODUCTION
TiO 2 is effective in various photocatalytic reactions, such as photooxidation of organic matter [1] and the photocatalytic activity increases by supporting small platinum particles on the TiO 2 surface [2] [3] [4] [5] . It is known that the small platinum particles on the metal oxide surface are effective also in activation of a hydrogen molecule. Moreover, when the reduction by hydrogen is carried out at high temperature, it is well known that the phenomenon called SMSI (StrongMetal-Support-Interaction) effect that hydrogen adsorption ability remarkably decreases in spite of maintaining the diameter of a platinum particle on the Pt/TiO 2 catalyst is obtained [6, 7] . The interaction between the TiO 2 surface and platinum particles is considered to have played an important role for the remarkable enhancement of its catalytic activity and for activation of a hydrogen molecule. The state of platinum on various metal oxide support have been studied by using XAFS analysis [8, 9] . However, the detailed mechanism about the formation of metal nanoclusters on metal oxides surface remains unclear.
In 
EXPERIMENTAL
Platinum was loaded on TiO 2 (JRC-TIO-4) or Al 2 O 3 (JRC-ALO-8) by an impregnation with an aqueous solution of H 2 PtCl 6 at 353 K. The impregnated sample was dried at 353 K, followed by calcination at 773 K in air. The content of platinum was 5 wt.%.
Pt L 3 -edge DXAFS data were recorded at the BL28B2 beam line at SPring-8 of the Japan Synchrotron Radiation Research Institute (8 GeV, 100 mA). The spectra were collected using a bent Si(111) polychromator and a position sensitive CCD detector at room temperature. The self-supporting wafer of the sample (PtO x /TiO 2 ) was mounted in an in-situ flow cell under He stream of 100 ml min -1 . Pulses of 5 ml H 2 were introduced with intervals of 30 sec. In the case of PtO x /TiO 2 , the data acquisition consisted from 2 spectra with a time resolution of 511 ms. In the case of PtO x /Al 2 O 3 , the data acquisition consisted from 2 spectra with a time resolution of 95 ms. The data reduction was performed by the REX2000 Ver.2.3.3 program (Rigaku). Figure 1 shows Pt L 3 -edge XANES spectra of 5.0 wt% PtO x /TiO 2 at 473 K. Figure 2 shows the time dependence of the white line intensity around 11565 eV. After the injection of the first H 2 pulse, the intensity of the white line immediately decreased due to the reduction of Pt 4+ oxides to Pt 0 . Even with repeated injection of a H 2 pulse, white line intensity did not change. These results show that the reduction of highly dispersed Pt 4+ species on TiO 2 was completed at 1st pulse term without an induction period. The reduction behavior at room temperature was different from that at 473 K. Figures 3 and 4 shows Pt L 3 -edge XANES spectra of 5.0 wt% PtO x /TiO 2 at room temperature and the time dependence of the white line intensity, respectively. Although the first H 2 pulse hardly affected the XANES spectrum, the intensity of the white line slightly and drastically decreased after injections of second and third H 2 pulse, respectively. Moreover, reduction of white line intensity was not seen after the 4th hydrogen pulse. The reduction is indicated to occur directly from Pt 4+ to Pt 0 according to the existence of the isosbestic point. Since at 473 K the reduction was completed at the 1st pulse term, the reduction with H 2 pulse is not a diffusion-limited process. It is clearly shown that the platinum oxide on TiO 2 is easily reduced even at room temperature, the reduction behavior of the platinum oxide on Al 2 O 3 was examined as comparison. Figures 5 and 6 show Pt L 3 -edge XANES spectra of 5.0 wt% PtO x /Al 2 O 3 at room temperature and 473 K, respectively. Figure 7 shows the time dependence of the white line intensity around 11565 eV at 473 K. No change of the intensity of white line was observed even after the injection of several number of H 2 pulses at room temperature, indicating that the reduction of the platinum oxide on Al 2 O 3 did not proceed at room temperature. 
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